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(54) TREATING METHOD FOR (METH)ACRYUC POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a treating method for a (meth)acrylic polymer produced 
by utilizing the atom transfer radical polymerization. 

SOLUTION: The treating method, which is for the (meth)acrylic polymer manufactured by 
utilizing the atom transfer radical polymerization using a transition metal complex as the 
polymerization catalyst, is characterized by heating the polymer in the presence of an 
antioxidant at 1 20-250** C, preferably 1 40-220** C. The antioxidant is preferably an inhibitor of 
radical chain reaction, concretely, a phenolic antioxidant and/or an amine antioxidant. Heating 
the (meth)acrylic polymer in the presence of the antioxidant is preferably conducted in the 
copresence of a synthetic hydrotalcite, aluminum silicate or magnesium oxide. 
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CLAIMS 



[Claim(sa 

[Clavn 1] The art of the acryfic polymer which makes a transition metal complex a polymeriiation 
catalyst <s the art of the scryfic polymer manufactured usinc an atomic micration radical 
polymerization (metaX and is characterized by heatint an scryfic (meta) polymer at 120-250 
decrees C under existence of an antioxidant (meta). 

[Clam 2] The art of the acryfic polymer which makes a transition metal complex a polymerization 
catalyst is the art of the acryfic polymer manufactured using an atomic micration wmdacai 
potynwization (meta). and is characterized by heatinc an scryic (meta) polymer at J4O-220 
dep-ees C under existence of an antioxidant (metaX 

(Claim 3] The art of the acryfic polymer accorifinc to clam 1 or 2 (meta) wtwse anti-oxidant b 
radKal chain inhUtor. 

[daira 4] The art of the acryfic polymer accortfing to claim 1 or 2 (meta) whose antioxidants are 
a (tfienoGc antioxidant and/or an amine system antioxklafit 

[Claim 5] An acryfic polymer, afiphatic hydrocarbon and aromatic hydrocarbon, with a carbon 
manbers of five or more afiphatic series ester. (Meta) After nuing one sort of solvents chosen 
from the group which consists of the afiphatic series ether, this mixtwe is heated under 
existence of an antioxidant And by centrifugal separation, natural se<Smentation. or filtratkm 
after that (Mete) T>*e art of an acryfic (meta) polymer given in any I term of claims 1-4 
charecterized by separating an acryfic polymer and a transition-metals compound. 
[Claim 6] (Meta) The art of an acryfic (meta) polymer pven in any 1 term of cbims 1-5 which 
heat mder existence of an antioxidant and are characterized by separating an acryfic (meta) 
polymer and a transition-metals compound by centrifugal separation, natural sedimentation, or 
Otration after that after mixing two or more sorts of solvents chosen from an acrylic polymer, 
afiphatic hydrocarbon and aromatic hydrocarbon, with a carbon rwrnbers of five or more afiphatic 
series ester. ar>d the grovQ that corwi st s of the aliphatic series ether. 
[Claim 7] (MeU) The art of an acrylic (meta) polymer given in any 1 term of claims 1-6 
characterized by making one sort or two sorts or more of adsorbents chosen from the group 
which cor»ists of a synthetic hydrotskite. akiminum sificate. and a magr»eskjm oxide five 
together in case an acryfic polynr>er a heated urxier existence of an arrtioxidant 
[Claim 8) (Meta) The art of an acryfic (meta) polymer liven in ar»y 1 term of claims 1 -7 
characterized by heating an acryfic polymer, making oxygen / nitrogen mixed gas conUct 
[Claim 9} (Meta) The art of an acryfic (meta) polymer given in any 1 term of claims 1-8 
characterized by heating an acryfic polymer, making the oxygen / nitrogen mixed gas which has 
the oxygen atom of a mol 0.1 to 5000 times exist in the gaseous-phase section, and contocting it 
to oxygen / nitrogen mixed gas to the total nuni>cr of mob of the transition metals contained in 
an acryfic polymer (meta). 

[Claim 10] The art of an acryfic (meta) polymer pven in any 1 term of claims 5-9 characterized 
by the specific inductive capacity in 25 degrees C of a solvent being five or less. 
[Claim 11] The art of an acryfic (meta) polymer given in any 1 term of claims 5-9 characterized 
by bewtg what f^iosen from the group which a solvent becomes from n-hexane. a eyelohexane, a 
methylcydohexane. ethykrychihexsne. toluene, a xylene, butyl acetate, and diethylether. 



[Claim 12] The art of an acryfic (meta) polymer given in any 1 term of claims t-t I which make a 
transition metal complex a polymerization catalyst and are characterized by heating the acryfic 
polymer marxjfactured usir^ an atomic migration ratScal polymerization (nteta) under reduced 
pressure under existence of an antioxidant 

(Claim 13] (Meta) An art given in any 1 term of claims 1-12 characterized by performing 
dehalogcftation of an acryfic polymer. 

(Claim 14] An art given in try 1 term of claims 1-1 3 to wMch number average molecular weight 
of the acryfic (meU) polynner after processing b characterized by or more lOOO being 100000 or 
less. 

[Claim 15] An art given in any 1 term of claims 1-14 to which the molecular weight (fistoibution 

(weight average molecular weight/number average molecular weighO of the acryfic (meta) 

polymer after processing are characterized by or more 1i)5 being 1.S0 or less. 

[Claim 16] The acryfic polymer obtained from daxn 1 by the art given in 15 any 1 terms (meta). 

(Claim 17] The acryfic ester system polymer obtained from claim 1 by the art given in 15 any 1 

terms. 

[Claim 18] The hyckosilylation reactivity constituent containing an acryfic polymer according to 
claim 1 6 or 1 7 (meta). 

[Claim 19] The manufacture approach of the acryfic polymer characterized by carrying o** the 
art of a pubficstion to 15 any 1 terms from claim 1 (matjO- 
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DETAILED DESCRIPTION 



[DetaBed Description of the Invention] 
[0001] 

[Field of the Invention] the process at wtuch this invention removes from a polymer the 
transition metal complex which is atomic micration repeal polymerization catalyst in more detaS 
about the art of an acrylic (meta) polymer, or a polymerization — > it is related with the process 
desorbed from a halogen radical in the fiving body. 



CDesoiptien of the Prior Art] A hydrosiylation reaction is used for functional-group conversion. 
emsGrriung reaction, etc, and b one of the industrial very useful reactions. For example, it a 
known that the polymer which has a cross-finUng «lyl ra<fical at the end giving the hardened 
material which earned out bridge formation hardening and was ( endurance / thermal 
resistance. } exeeOent and by mdMng the hy^sByl racfical content compound wMch has a 
cross-MiMig sOyl radical react to the poMnsr which has an altenyl radical at the end wS be 
manubctmd when the polymer which has an alkenyl radical as a fimtional pw« at the end of 
a chain uses a hy<fe«silyl radeal content compowid as a curing agent Althou^ these 
hytk-osilylatkin reactions advance by heating, a hydrpsilytation catalyst is added in order to 
advance a reaction more quickly. As such a hydrosilylatMn catalyst transition metal catalysts, 
such as rsdwal initiators, such as organic peroxide and an azo compourKi and a platinum 
caUlyst are mentioned. V transition metal catalysts, such as a platinum catalyst are used 
especisBy. it is known that hy^osBylation can be oiickly advanced witii tfie catalyst of a nwiute 



} On the other hand, generally the Gving polymerizstion method is learned as a precisian 
synthesb method of a polymer. It not only aays that coritrol of molecular wei^ and molecular 
weight distribution b possUe. but a polymer with clear end stnieture b obtained by living 
p o lymerization. Therefore. Bving polymerization » mentioned as one of the effective epproaehes 
of introducirv a ftjnctional gm9 into a polymer ettd Recently, also in the racScal polymerization, 
the polymerization system in wMch fiving polymerization b possible b found out and research of 
a Bving radwal polymerization b done actively. The narrow (meta) acryGc polymer of molecular 
weight fSstribution b obtained by uswig especidly an atomic mipvtion radcal polymerization. The 
polymerizstion system which makes a catalyst the metal complex whidt uses an initiator, the 8th 
roup of the perio<Sc table, nine 0WPS. ten groups, or 11 iro(« element as a central metal for 
an orgmc halogenide or a hakigenation sulfonyi compound as an example of an atomic migration 
radM»l polymerizatwn is mentioned. . (see Ma^szewsM et al, J.Am.Chem.Soc1995. 1 17 and 
5614. Macromolecules 1995. 28 and 7901. Science 1996. 272 and 866 or Sawamoto et al.. 
Macromolecules 1995. and 28 and 1721). 
[0004] 

[ProUem(4 to be Sokred by ttie hvention] However, since the transition metal complex wMch b 
a polymerization catalyst remains in the acryfic polymer manubctured by the atomic migration 
ratfical polymerization (metaX problems, such as coloring of a polymer, effect on a physical- 
properties nde. and emnronmenUl safety, arise. For example, in the acryfic polymer which has an 
alkenyl radical at the end manufsctured using the atorme migration radical polymerization method 



] ttes irwention per s orts found out that hyck^dylation activity improved by contacting the 
B polymer ebtaeied by the atomic mvation rsiSeal polymerization (meta) to an adsorbent 
and refining it (JP.t 1-I93307». However, the rise of the purification cost by the load to the 
er rwiionn icn t there b much amount of the adsorbent used m that case, and accortfing to 

t avKi the adsorbent etc may arise as a problem. Furthermore, smce whenever 

1 120 degrees C or less purification ] b not obtained or a 
1 elevated temperature b desvaMe. 
i acryfic p olym er marHifectured a cc or di ng to an atomic migration radeal 
It Cmeta) has labae racficab; such as a halogen, at the end. A halogen raiSeal causes 
t problems, such as deterioration of the qMsfity of the product by generatiiut of 
n of a fa^ty. As a dehalogenation method, although iniSeated. for 
(JP.2000'344831A). there b a problem of a halogenatkin processing agent's being 
and ffvcessirw condftions beirv BriAed Moreover, the thermal stability of the polymer 
may be unable to be held dependbig on purification temperatire. (Meta) Generally the 
polymer b excellent in thermal resistance, and high temperature processing b possible 
s compared with other polymers. However, the acryfic polymer manuhctured acoorcSng to 
ization (meta) has the polymerization catalyst wMch remains 




■ polymer, and the inefination to deteriorate under the effect of a habgen radbal etc That b. 
t heats in the cases, such as a purifiestien process, a d^ialogenation process, and a sokrant 
process, a polymerization catalyst a halogen racfieaL etc. wfil serve as a catalyst and 
degradation of Anerization (the so-caOed moteciiar-weight jump) of a polymer etc. wSI 



(0008] Thb invention offers the art in which heating-at-hi g h- t emperature processng b possible. 

controlling thermal degradation of sn acryfic (meta) polymer. 

[0007] 

[Mewis for Solving the Problem] thb invention persons completed this invention, as a result of 
examining wholeheartedly the art in which heating- at -hi g h-temperature processing n posvble, 
controlSng thermal degradation about the acryfic (meta) polymer manuAK:tured by the atomic 
migration ratfical pdymerizatiort. 

[0008] That is, this inventmn relates to the art of the acryfic polymer wMch makes a transition 
metal complex • polymerization catalyst b ti«e art of the acryfic polymer manufactured uwng an 
atomic migration r3<fical polymerizBtian (meta), and b characterized by heating an acryfic (meta) 
polymer at 1 20-250 degrees C under exotence of an antioxkfant (meta) (claim 1). 
[00O9] h is desirable to heat an acrylic (meta) polymer at 140-220 degrees 0 under existence of 
an anticxidanl in thb invention (claim 2X Moreover, in thb invention, it b more desirable that it b 
a phenofic antioxidant and/or an amine system anti-oxidant tfiat an anti-^xidant is radical chmn 
ir«i2Ktor preferably (claim 3) (claim 4). 

[0010] Moreover, n titts irwention. after mixkig one sort of solvents chosen from an acryGc 
(meta) polymer, aliphatic hydrocarbon and aromatic hydrocarbon, with a carbon numbers of five 
or more afiphatic series ester, and the gmo that consbts of the afiphatie series ether, it b 
desirable to heat thb mixture under existence of an antioxidant and to separate an acryfic (meU) 
polymer and a transitiorr-metals compound by centrifugal separation, natural secfrnertatiorK or 
filtration after that (claim 5). 

(001 1] Moreover, in thb invention, after mixing two or more sorts of solvents c:hosen from an 
acryfic (meta) polymer, afiphatie hy<km:arbon and aromatic hyd'ocartwn. with a cwbon numbers 
of five or more afiphatie series ester. ar>d the pwp that consists of the afiphatie series ether, it 
b desirable to heat under existence of an antioxidant and to separate an acryfic (meta) polymer 
wtd a tramition-metals compourtd by centrifusal separation, natural sedenentatiom or filtration 
after that (claim 6). 

[0012] Moreover, in thb invention, in case an acryfic Cmeta) polymer b heated under existence of 
an antioxidant it is (ktsirable to m^e one sort or two sorts or more of adsorbents chosen firom 
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the group wluch consists of a synthetic hydrotalctte. akaninian silicate, and a magne^um oxide 
live tc^ether (claim 7). Moreover, in this invention, it b desirable to heat an acryfic (meta) 
polymer, making oxygen / nitrogen mixed gas corrtact (claim 8). Moreover, it sets to thb 
invention, (meta) H is desirable to heat an acrylic polymer, making the oxygen / nitrogen mixed 
gas which has the oxygen atom of a mol 0.1 to 5000 times exist in the gaseous-phase section to 
the total number of mols of the transition metals contair>ed in an acrylic polymer, and making 
oxygen / nitrogen mixed gas contact (claim 9). (meta) 

[0013] Moreover, in this invention, it is desirable that the specific inductive capacity in 25 
degrees C of a solvent is five or less (claim tOX Moreover, it sets to this invention, it b desirable 
that it is what is chosen firom the group which a solvent becomes fiom rr-hexane. a cyckihexane. 
a methyh:yck>hexarfe. ethykiyckihexane. toluene, a xylene, butyl acetate, and diethylether (claim 
1 1 X Moreover, in this invention, it b desirable to heat the acryfic polymer wlwch makes a 
transition metal complex a polymerization catalyst ar>d b manufactured using an atomic mipation 
rscScal polymerization (meta) under reduced pressure under exbtence of an antioxidant (claim 
12X 

[0014] Moreover, in this invention, it is desirable to perform dehalogerMtion of an acryfic (meta) 
polymer (cbim 13). Moreover, in this invention, it is desirable that the nianber average motecnilar 
weight of the acryfic (meta) polymer after processing b 100000 or less [ 1000 or more ] (claim 
14X Moreover, in this irwention. it b desirable that the molecular weight distribution (weight 
average molecular weight/number average molecular weight) of the acryfic (meta) polymer after 
processing are 1.50 or less [ 1.05 or more ] (cbim 15X 

[0015] Moreover, this invention relates to the art of the acrylic (nwta) polymer for obtaining the 
acrylic polymer wrhich is one c o mponen t of a hydrosilylation reactivity constituent (meta) (daims 
16-18). Moreover, this irrvention relates to the manufacture approach of the acrylk: polymer 
characterized by performing the above-mentioned art (meta) (claim 1 9). 
[0016] 

[Embo<fiment of the Invention] Thb invention b the art of the acrylic polymer which makes a 
transition metal complex a polymerization catalyst b the art of the acrylic polymer 
marHifactured using an atomic migration ra<Scal polymerization (meta). arKi is characterized by 
heating an acryfic (meta) polymer at 120-250 dep-ees C under existence of an antioxidant 
(metaX 

[0017] An atomic mip-ation ra<Scal polymenzation is descrft>ed first The atomic migration racficai 
polymerization in thb invention b or>e of the fiving radnal polymerizations, and b the approach of 
carrying out the radical polymerization of the acryfic Cmeta) monomer by making into a catalyst 
the metal complex wfhich uses an initiator an organic halogenide or a halogenation sulfonyi 
compound, and uses trartsition metab as a central metal, 

[0018] ki thb atomic migration racfical polymerization, an organic hakigenide especbUy the 
organic halogenide (for example, the cart>onyl compourMl w^wch has a halogen in an alpha position 
and the compourKl which has a hak>gen in the benzylic position) which has reactant high csrbon- 
hak>gen association, or a halogenation sulfonyi compourKi is used as an initiator. 
[0019] By per fo rmin g the atomic miration radical potymerization of an acryfic (meta) monomer 
by miking an organic halogernde or a halogertation sulfonyi compour>d eito an initiator, the acryfic 
polymer which has the end structure shown in a general formub (1) Cmeta) b obtained 
-C(R1XR2XX)(1 

(R1 and R2 show among a formula the radical combined with the ethylerw nature partial 
saturation radbal of an acryfic (meta) monomer.) X shows cHorine. a bromine, or iodrte. 
The organic halogenide or halogertation sulfonyi compourtd having the specific reactant functional 
roup which does not start a polymerization as an initiator of an atomic migration radical 
polymerization with the furtctional group which starts a polymerization can also be used In such 
a case, the acryfic polymer which has the end structure which shows a specific reactant 
functiortal group in a gertcral formula (1) at the principal chain erKl of another side at one 
principaS chain end (meta) is obtair>ed. As such a specific reactant furtctional group, an alkenyl 
radcal. a cross-finking silyl rascal, hydb'oxyl. an epoxy group, the amirw gro«jp. an amide group, 
etc. are mentioned Othor suitable functional groups can be introduced into an acryfic (meta) 



polymer by passing through a sang^ step or several steps of reactions u«ng the reactivity of 



] What has the structure which it b not Kmited as an organic halosenide whk^ has an 

afiienyl radcaL for example, b shown m a general formula (2) is ilkntrated 
R6R7C(X)-R8-R9-C(RSM:H2 (2) 

the irnkle of a formula, and RS — hytkogen or a methyl 0«up. and R6 and R7 — hytk-ogen — 
The univalent aiiyl poup of carbon numbers 1-20. art sryl v^oup. an aralkyi or the thing mutually 
corvieeted in the other end. and R8 [ or } - C(0) O- (ester groupX -C(0)- (keto radieaO or o-. 
m-. p-phenylene group. X in which R9 may inckide one or more ether Enkage by direct coupfing 
or the ffiwalent organic radical of carbon numbers 1-20 as an example of chhirine. a bromine, or 
the iodme substituenta R6 and R7 Hydrogen, a methyl group, an ethyl eroup. n-propyl group, an 
isopropyl group, butyl, a pentyl rsdksaL a hexyl group, etc. are mentioned. R6 and R7 may be 
connected in the other end. and they may form the annular firame. 

[0021] What haa the structure which it b not fimited especblly as an organic halogenide wlech 
has the above-mentioned cross-linking sByf raifical. for example, b shown in a general formula (3) 
b illustrated. 

R6R7C00-R8-R9-C(HXRS)CH2-CSi(Rll)2-b(Y)bO]m-Si(R12)3-a(Y)a (3) 

the insMie of a formula, and RS. R8. R7. R8. R9 and X — the above — the same — R1 1 and R1 2 
AB The aBtyl group of carbon numbers 1-20. an aryl croup, an aralkyi ra<ficaL Or (RT) 3SiO - (R" b 
the univalent hytkocarbon group of carbon numbers 1-20) three R" — being the same — 
dMering — **** — when the Tori ORGANO sSoxy radical shown b shown and R11 or two or 
more R 12 exist they may be the same and may differ. When Y shows a hydroxyl «roup or a 
hy<Mysb nature machine and two or more Y exisU, they may be the same and may <Sffer. a 
shows 0. 1. 2. or 3. and b shows 0. 1. or 2. m b the integer of 0-19. however, it shall satisfy that 
it b a«mb>=1 — it b not fimited especblly as an organic halogenide with the above-mentioned 
hyAoxyL or a hakigenation suHbnyl compound^ but a thing fike the following gerteral fbrmuls (4) b . 
ifiustrated. 



HO-(CH2)n-OC(OXKKXRXX) (4) 

(Setting at each above-mentioned ceremony, for chlorine, a bronwie or iodirw, and R. a hyAvgen 
atom or the aBiyl group of carbon numbers 1-20, an aryl grotJp. an araOiyl racScal, and n are [ X ] 
the integer of 1-20) It b not Gmited e s pe ci sBy as an organie hakigenide with the above- 
mentioned amino group, or a halo g en ati on sulfenyl compound, but a tNng Die the f oOowing 
^nersl formub (5) b iUustrated. 
H2N-<CH2]h-OC(OXXHXR}(X) (5) 

(Setting at each a bove-mentioned c eremony, for cMorirte. a bromme or io<Srie. and R, a hydrogen 
atom or the aBiyl group of carbon numbers 1-20. an aryl pt>i«. an araDiyl racfieaL and n are ( X ] 
the integer of 1-20) In order to obuin the polymer which has two or more reactant fiaietional 
p-oups in 1 intramolecular, it b desirable to use an organic halogenide with two or more start 
points or a halogenation sulfbnyl c ompound as an initiator. 

[0023] Although not fimited especially as a transition metal compbx used as a polymerization 
catalyst it is the metal complex which uses the 7th group of the periodic table, eight sroupa, 
nine groups, ten wups. or 1 1 poup el e m e n t as a central metal preferrtrfy. Furthermore, as a 
desirrtile thin^ the complex of zerevalent copper. ia«valent copper, a divalent rutheruum, 
dhralent iron, or <fivdent nickel b mentioned EspecbOy. a copper complex b desirabki. a 
laiivalent copper compound b ilkistrated concretely — if it becomes — a cuprous chl oride and 
bromination — they are the first copper, a cuprous iodide, a cuprous cyanide, a cuprous oxide, 
the first copper of perchloric acid. etc. When using a copper compound, in order to raise 
catalytic activity, pdyamine. such as 2,2'-bipyridyl or its derivative. 1, 10-phenan t hro C ne. iu 
derivative or tetramethylethylenedbmine. pentamethyl (fiethylenetriamine. or a hexa methyl tris 
(2-wntnoethyl) amine, etc. b added as a ^and. 

[0024] There b especbfiy no constraint as an acryfic morKimer used in this polymerization 
(metaX For example, (meta). an acryGc acid, a methyl acrylate (metaX an ethyl acrybte (metaX 
Acryfic-acid-rY-propyl. acrylic-ackl (meta) isopropyl. (Meta) Acryfic-acid-Tr-butyl. bobutyl 
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acrylste {m«ta). (Mela) Acrylk:-8ci<}-tert-butyi acrylic-acid (meta)-n-pentyL (Meta) AcrySe- 
acki-n-hexyl. scrylic-acid (meta) cyclohexyL (MoU) AcrySc- ac id ir liegtyi aciySc-acid CmeU)- 
n-octyl. (MeU) 2-ethyfhexyi acrytato. acryte-acid (meta) nonyl (Meta) AcryGcacid DE5HIRU. 
acrytic-ackJ (irwta) dodecyl. acryiic-acid (meta) phenyl. (Meta) Acryfic-acid toluyl. acryfie-acid 
(meta) benzyl, acrylic-acid (meU)-2-methoxy ethyl. (Meta) AcrySc-ackl-3-methoxy butyl, 
acryfic-acid (met8)-2-hydrD)ryethyL (Meta) (Meta) 2-hydro«ypropyl acrylate. acryKc-acid Cmeta) 
stearyi metailycidyl acrybte (meta). acryfic-ack) (meU) 2-aminoethyl. pmma-(methacrylcyl 
oxypropyl) tnmethorysilane. etc. are mentioned. These may b« used independently, and even if it 
carries out eopolymerieation of the plura&ty. they are not cared about. EspecisDy. the stynsne 
system monomer from physical properties etc. and (meta) acryfie-acid system m onomer of a 
product are desirable. More preferably, it is an acrySc ester monomer and a methacryEc ester 
monomer, b vi acryfic ester mortomer especially preferably, and is butyl acrylate stiO more 
preferably. In thb invention, it is desirable other monomers. ccpolymeHzation, and that may carry 
out block copolymerization further artd these desirable monomers are contained 40% or mora by 
the weight ratio in these desirable monomers in that case. In additiort. an acrylic acid (meta) 
expresses an acryfic add and/, or a methacryGc acid with the above-mentioned transcription. 
[0025] A polymerization reaction can also be performed in various kinds of solvents, although a 
non-soK/efTt b also possible. It b not Emited especiaOy as a class of sdverrt. For example, 
hyck-ocarbon system solvent: diethylether. such as benzerw and toluene. Ether system solvents, 
such as a tetrahy<koluran, difriwiyi ether, an anisde. and dimethoxybenzcne; A methylene 
cHoride. Habgenated hydrocarbon system solvents, such as cHoroform artd a cMorobenzene: An 
acetone. Ketone solvent, such as a methyl ethyl ketone and methyl bobutyl ketone; A methanol. 
Ethand. propanol. bopropanoL rr-butyl alcohoi AlcohoBc solvent, such as tert-butyl ak^ohol: An 
acetonitrte. Nitril system solvents, such as propionit/^ and a benzonitrile: Ethyl acetate. Ester 
solvem. such as butyl' acetate: amide system solvents, such as carbonate system solvent: N.N- 
dimeth ytf orm a m i da. such as ethylene carbonate and propylene cart>onate. and N.N- 
dimethylacetamide. etc. are mentjor«ed. Even when these are independent, they are good, and 
they may use two or more sorts together. 

[0026] Although fimitation b not carried out, a polymerization can be performed in 0-200 degrees 
C. and the rartge of it b room temperature -150 degree C preferably. 

[0027] Next, the acrylic polymer in this invention (meta) b descried. The acrylic polymer h this 
invention (meta) means the polymer whose 40* or more of the total number of mols of a 
monomer used for the pdymerizstion reaction b an acrylic (meta) mortcmer. 
[0028] (Meta) Althou^ especially an acryic polymer b not limited, it b preferably manufactia-ed 
accortfing to the atomic migration rxScal polymerization of an acryfic (meta) nwnomer. It b rwt 
limited especuDy as such (meta) an ac:ryfic monom er , but what was already illustrated can be 
used. As an acrySc monomer in this invention (meta). an acryfic ester mcrtomer and a 
methacrylic ester monomer can be raised, for example. These (meta) acryfic monomers may be 
used independently, and even if it carries out copolymerization of the plurafity. they are not 
cared about. An acryfic ester monomer and a methacryfic ester moTKimer are desirable. 
especbOy a desirable thing b an acryfic ester monomer, and butyl acrylate b stM more desirable. 
In this invention, it b desrable other monomers, copolymerization. and that may carry out bkxA 
copolymerization further and these desirable mofwmers are contairwd 40% or more by the weight 
ratio in these desirable monomers in that case. 

[0029] (Meta) Although especially the molecular weight <fistr%ution of an acrylic polymer. i.e.. the 
ratio of the weight average molecular weight measured with (d permeation chromatoeraphy af>d 
number average molecular weight are not Bmited. it is less than 1.8 prefer^ly ar«d b 1.5 or less 

more preferably. 

[0030] (Meta) Although especially a limit does not have the number average molecular weight of 
an acrylic polymer, the range of 500- 1 .000,000 b desirable, and 100O-1 00.000 are still more 
desirable. If it becomes high too much conversely, handling will become [ the original property of 
an acryfic polymer ] wSI be hard to be (fiscovered if molecular wei^ becomes low too much 
(meta) cSfficuft. 

[0031] (MeU) The acrylic pdymer may have the reactant functional ^oup in intramdecular. 
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alkenyl raSc^ of (fiene series. When a big difference b in the reacti^nty of two alkenyl radicals, 
the addition of the diene series to a polymerization growth end Although the equivalent (one md 
d diene seties [ as opposed to / Namely. / one md of pdymerizstion growth ends ]) or small 
excessive-wnount extent b sufficient Since both two alkenyl radicals react arKl pdymerizstion 
ends carry out coupbig when there is no <fifference not much, or the reactivity of two alkenyl 
radcab is equal The addition of diene series b S or more times especblly preferably 3 or more 
times stiJI more preferably 1.5 or more times preferably ( it is desirable that it b an exces»v« 
amount to a polymer growth end, and ]. 

[0O41] Next (meta). the art of an acrylic pdymer is described. The processing in this invention 
mainly means the following three. (1) It b the isolation (purification) process of a polymer and 
include removal of a residual morxxner. a polymerization solvent, artd residual diene series, and 
removal of a residual polymerization catalyst. (2) It b a pdymer denaturation process ar>d they 
are halogen radical removal. functionaHgroup conversion, etc. (3) SoK/ent removal used at each 
process. 

[0042] The acrylic (meta) polymers obtained by the above-mentioned atomic migration radical 
polymerization approach are a polymerization solvent, a residual morximer. residual diene series, 
and the mixture of a transition metal complex. ar>d r>eed to remove these from a polymer. In it. a 
polymerization advent a residual monomer, artd residual dier>e series are volatile liquids 
fundamentally [ a certain thing ], arKl can separate the differerKO of the bdling point from a 
polymer in the various usual evaporation actuation. Under the present circumstances, generally a 
pdymer is heated. However, if heating at high temperature is carried out under the transition 
metal complex existence which b a polymerization catalyst molecular weight increase win terul 
to take place. Moreover, even if the transition metal complex and transition metals which are 
pdymerization catalysts ger>erally had high compata»lity with a pdymer and it carried out sdid- 
iiquid-separation actuation as it was. a k>t of transition metals have dissolved in the polymer. 
Dissdved transition metals are set to or>e of the causes, such as catalyst pdson of coloring and 
a hycA-osilylatjon reaction, and a storage stability fell, 'm many cases. 

[0O43] After mixing the polymer obtairted by the atomic migration racfical polymerization with one 
sort of solvents chosen from the group which becomes the bottom of existence of an antioxidant 
from with a cartxwi rumbcrs of five or more aBphatic series ester an6 the aliphatfC series ether, 
it can consider as 120-250 degrees 0, ar>d an acrylic (meta) polymer and a transition metal 
Comdex can be separated cerrtrrfucal separation, natural secfimentation, or by filtering after that 
As whenever [ stoving temperature ]. 140 depees C - 220 degrees C are more desirable. 
[0044] Although the transition metd complex used for a pdymerization shows a certain amount 
6f sdubaity comparatively to a pdar high halogerwted hydrocarbon system solvent ketone 
solvent alcohoGc sdverrt a nrtril system solvent and an amide system solvent it becomes 
abnost insokible corwersely with it at polar low aliphatic hydrocarbon, aromatic hydrocarbon, and 
fetty acid ester. By adding such a low pdar solvent to a polymer, and <fissdving a polymer, most 
transition metal complexes are insolubKzed. it gets fat and serves as a sdid-state. 
[004$] Although ■ km pdar solvent b illustrated below, it b not limited to these solvents. As 
aliphatic hydrocarbon. tduer>e. a xylene, etc. are mentiorwd as for example, n-hexane. n- 
heptane. rr-octane. a methylcyclohexane, ethylcyclohexane. and aromatic hyck-ocarbon. Within 
limits which a pdymer dissolves, these solvents may be used independently, or it may mix and 
they may be used. 

[0046] Although the amount of the solvent used b the 10 to 1000 weight sectran to the acrylic 
(meta) pdymer 100 weight section, it b usually the 50 - 500 weight section more preferably. 
Insdubffization artd the hypertrophy effectiveness are low. and conversely, above the 1000 
weight sections, if there b afcnost no <Sfference in the insdutnlizatjon effectiveness and solvent 
recxnrery cost b considered, as an actual manufacture process, futility wtO increase under at 10 
weight sections. 

[0047] Altftough hypertrophy of the above-mentioned transition metal Comdex and 
insdubifization may be performed to the solution of the acrylic pdymer which b an end product 
(meta). you may carry out to the IrTtermediste product for manufacturing a (meta) acrylic 
polymer. For example, when using as an end product the acrylic polymer which has an alkenyl 



When it has a reactant functional croup in ii itia iiide crf ar. you may exist in sny of s »de chain or 
a chain end. Although not bnited espedsDy as a reactant fivictjond «roup. an sOtenyl racSeal. a 
hytfroxyl group, the amino ^oup, a eross-Gnhing siyi ratScal. a polymerization nature carbon- 
carbon double bortd radwaL etc are mentionedt far example. 

[00323 Next the acrySe pdymer which has an aBienyl radical (meta) is described. The acrylie 
polymer which has an alkenyl radeal (meta) can ba used as a component cf a hydrosilylaticn 
reactivity constituent For example, the acryfic polymer which has an at least I alkenyl radical in 
intramolecdar (meta) constructs a bridge by perfonning s hythvsilylation reactiort uwig a 
hydrosiyl rscSeal content compound as a curing asent and gives a hardened materiaL Moreover, 
the acryfic pdymer which hss a cross-finhins fun cti o na l wup (meta) is obtained by carryinc out 
the hy*QsayiatiBn reaction of tfia hydrosiane compound whidi hss a cros s - li nk h n fanctional 
croup an the acryfic polymer whidt has an at least 1 afcenyl radwal in intramolecular (nteta). The 
acryfic polymer whtdi has an alianyi radcd Cmeta) can be manufactured using sn stomic 
iiagvation ratScd poly meri za t i o n. 

[0033] Although especialy Gmitatien is not carried out as for the dkenyl rsfol in Ms invention, 
it b desirable that it b what b expressed with a general formjla (6). 
H20C(R13)- (8) 

(R13 shows hy<*^en or the organic radcd of carbon rKanbers 1-20 among a fbrmjlaj 
In a general formula (6). R13 b hytfrogen or tfw organic ratfcd of carbon numbers 1-20. Although 
not fimited especially as an organic rstfed of carbon numbers 1-20. the alM rouP of carbon 
nwitos 1-20. the aryl povp of carbon numbers 6-20. and the arafiiyl ra<fifwl of carbon numbera 
7-20 are desnble. 

[0034] Although an alkenyl radkd ahodd just exist in the intramdecdar of an acryfic (meta) 
pdymer. since the mdecubr weight between the poinU constructing a bridge which has big 
effect on nibber elasticity can take greatly when espacisDy a rubber-property is reqdred of the 
hardened materid d the hardenafaifity constituent of this invantionc as for at least one of an 
alkenyl ra<Scal. it b de sira ble that it is in the end of a chsoi. It hss all alkenyl rscScals at the diwn 
end more preferably. 

[0035] Altho(«h especbly the number of alkenyl r»dk;ab b not Emited. in order to obtain s 
hardened materid with more high cross-finlung. it b averaged and b 1.5 or more pieces more 
preferably 1.2 or more pieces one or more pieces. 

[0036] As the marwfacture approach of an acryfic pdymer ofhawig an aBumyl rsffical (meUX a 
<Ser«e series adtfition method b used suitably. A (Sene series adcStion method is characterized by 
making the cvnpourxi (henceforth 'cSene series') which has at least two kwr dkenyl ratScab of 
polymerization nature react to the acryfic pdymer obtained acoordbng to the atomic migration 
ra<tcd pdymerization of an acryfic (meta) mortcmer (meta). 

[0037] at least two alkenyl r»<Scab of diene series are mutually the same — or you may differ. 
As an aBienyi radical, end aDienyl radicd [CH2=C(R)-R':R b hyc^ogen or the organic ratScal of 
cart>on rtumbers 1-20. R* b the or ga ni c radicd of carbon numbers 1-20. it may join together 
ffwtuaDy artd R wtd R' may have cycBc structurej Or antemd alkenyl radical (R'-C(R) =C(R)-R';ft 
b hy^ogen or the organic radwal of cartxjn numbers 1-20. R* b the organic radical d carbon 
numbers 1-20. and two R (or two RO may be mutually the same, artd may differ. Among two 
substituenU. R and two substituents ( two ] d R*. arry two may join together mutually and they 
may have cycfic structure^ Although * *** * * ** b sufficient an ertd alkenyl ra^al b more 
desarade. Although R b hyd^gen or the organic radical of carbon numbers 1-20. as an organic 
ra<Scd of carbon numbers 1-20, the alkyi ^oup of cartx>n numbers 1-20, the aryl group d 
carbon numbers 6-20. wtd the araOcyl ra<ficd of carbon rxjmbers 7-20 are desirable. EspedaOy as 
R hydrogen or a methyl group b desirable also in these. 

[0038] Moreover, at least two alkenyl racficals may be cor^gatirtg among the dkenyl radicab d 
(fierte series. 

[0039] Although an boprerte. piperyterte. a butadierte. a myrcene. 1. 5-hex8dierte. 1. 7-OKin'A 
<fiene. 1. 9-deca <Ser>e. a 4-virTyl-1-cyclohexerte. etc are mentioned as an example of diene 
series. I. 5-hexadierte. 1. 7-OKUTA <Serte. 1. artd 9-deca dierte b desirable. 

(0040] It b necessary to acgust the addition of <fierte series by the radical reaction nature d the 
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rafScd (meta). it is possUe to perform insolubifization of a transtion metal complex and 
hypert r ophy to the sdlftion of the acryfic polymer which has high carbon halogen association d 
** reactivity considered as an intermadiata product for manufacturing a (meta) acrylic 
polymer (meta). or the acryfic polymer wWdi has hydroxyl ^oup CmeU) not to mention this 

[0048] Hypertrophy d a Uartsttion metal fMwnplex artd irtsoU>ilization can be promoted by 
furthermore processing the acryfic polymer manufoctured according to the atomic migration 
radical polymerization of the acryfic monomer wMch makes a trartsition metal complex a 
pdymerization catalyst (meta) (meta) at an devated temperature in this invention. At sn 
elevated temperature, the Brownian motion of the transition metab in the inside of a solvent 
becomes active statisticaDy. and hypertrophy and insolubifization are promoted. 
[0049] Although there is especially no Gmit about the temperature of hype r trophy and 
insohjbazstion. generally 0 degree C - 120-2SO-degr«e C 250 depves C are the range d 140 
devaes C - 220 degrees C more prvferaMy. Althou^ especblly constraint does rtot have the 
time amount to heat either, it b 180 ' 300 minutes preferably. 

[0050] In thb invention, dthough insdubifization of a trartsition metal complex is attoined by 
adding a low pdar sdvent «4ten not heating the generated sofid-stste may become what has 
very small particle diameter, and a ^eat effort b rteedad for next sofid fiqdd separation in this 
case. In order to spedficaDy separate a particle in a centrifugal separation method, a big 
centriiugal force's being needed and a particle pifing up in equipment beirtg easy to generate 
pkjgging etc.. and becoming the trouble of stable operation b mentioned. A facility win be 
enlarged, as a result d a lot d filter aids wiB be needed snd filtration velocity's also be co nen g 
small also in a fatration method on tfie other hand, if particle diameter b smaD. Moreover, how 
the products which remain in a f9ter aid bemg cdlectedL and a tec^vtieal problem will be held. 
[0051] By heating a polymer sdutiorv condensstion of the trsraition metd complex wKch 
irtsdubilized b promoted artd sdid liquid separation becomes easy. When specificany using a 
certtrifugal separator artd using the improvement in stabifity d operation, and a filter, the 
mtrtbturization of the facility accompartying the improvement in filtration velocity, improvement in 
the product yield by reduction of the amount of filter aids. etc. can ba expected. 
[0052] There b especbOy no Gmit as equipment made to <Sssdva a polymer in a advent for 
exsmple. a mixing vessel general-purpose in a batch type can be used for a fine mixer etc. with 
continuous system. 

[0053] By carrying out the above actuation, an acrylic polymer with faw (meta) mtpurities can be 
obtained by tfte trartsition metd complex in an acryfic (meta) pdymer sokition irtsokjbBizing and 
separating the sofid-state which insdubilized. Although esp ec ially the method of cortcvete sofid 
Gqdd separation b rtot restricted, it b desirable to be able to use centrifugal separation, naturd 
sedimentatiort. or a filtration method in thb invention, and to use centrifugal separation and a 
filtration method. As a type d a centrifugal separator, a separation board type (DERABARU). a 
decanter, a basket etc. are selectable suitably. Especblly the separation board type that has s 
Ngh centrrftigal force especially b desirable. 

[0054] As a filtra t jon method, a filter press, a drum filter, a pressurization nutsche. a 
pressurization foGaceous filter, etc. can be used. Moreover, in order to rabe ftlterability, the fBter 
aid represented by (fiatomaceous earth can be added. As a filter aid. a Oiing vnth a mean particle 
<fiameter d about 5-tOO micrometers b desirable. The acrylic (meta) polymer refirted ortly by 
evaporating the added solvent can be obtavted from the fourtding liquid after filtrstion. 
[0055] An acrylic pdymer with faw (meta) contents of the transition metal complex wMch b an 
ifTpurity can be obtairted by performing addition, adifition d a polar solvent heating d a sokition, 
and separation actuation d a transition metd complex in which it irtsdubiGzed for tite above- 
mentiorted antioxidant Moreover, in an art given in thb invention, the thermd stabifity of an 
acryfic (meta) polymer can contrd increase artd quafity dev^dation of a polymer by ad(Sng an 
antioxidant in an acryfic (meta) polymer sokition. As for the above-mentioned anti-oxidant it is 
desavble that it b what has a function as radical chain inhabitor. 

[l] To the hardertabiiity cortstituent d > this invention, an antioxidant may be added if needed 
about an antioxidant < antioxidant An anti-oxidant is not necessarily Emited to these, although 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.wd>.c|p.eiia 



2006/10/16 



httpL//www4.ipdl.ncipi.gojp/cgi-bin/tr8n.web_cgi_^e 



2006/10/16 



JP2003-327620^ [DETAILED DESCRIPTIONl 



9/U K—'J 



JP.2003-327620>^ [OETAOfD DESCRIPTION] 



10/14 ><— V? 



the various thngs wMch various kinds of thtngs are hnowni for example, were incSeated by the 
'antt-oxidant handbook' of the TAISEI CORP. issue, 'desradstion. stabilization'' (235-242) of 
the CMC cheirnstry issue of polymeric materials, etc. are mentioned. 

[0056] For exanvle. MARK PEP-36. MARK The Lynn system antioxidants, such as a thioether 
system (aD are the products made from ADEKAA-casifeation study above) of AO-23 ^de. 
frpfosSa and Irgafostsa. and frgafosP-EPO (aO are the Ciba-Geicy Jac»n make aboweX etc. are 
mentioned. Especially, a hindered phenol system compound as shown befaw b desirable. 
[0057] As a hindered phenol system compound, the foflowing can specifically be Shistrsted. 2. 6- 
G tert-butyt-4-tnethyt phend. 2. 6-G tert-butyl-4-ethyiphenolL Monochrome (or JI or Tori) 
(alpha methylbenzyO phenol. 2. and 2'-methylenebts (4 ethyl-6-tart-buty^ihenoa 2 and 2*- 
methylenebb (4 iiie U i y l 0 t ert-butyMwnol). 4 and 4*-butyGdenebia O-methyl-6-tert- 
butyMtenoa A 4 and 4'-thio screw (3-methyl-6-tert-butylbhenolX 2. 5-G tert-butyl 
hpfikxKfjSnono. 2. 5-G ter t -amyl hydrequnone. Triethyiene ilycol-screw - (3-( 3 - t -butyl-5- 
methyl -4 hydH>xy|]henyO propionate! A 1.6-hexanetfol-screw [3-(3. 5-G t-butyl-4- 
hydroxyphenyO propionatel 2. 4-screw - (nr-octylthio) -6 -<4-hy*'Oxy - 3. 5-G t-fautylaniGno>- 
1.3>^zine. PentaerythrityHtetrakis [3-0. 5-G t-buty*-4-hy*oxyp*»enyl) propionate]. A 2 and 
screw [3-(3, 5-G trbutyl 4 ■hydroxyphenyl) propionate]. Octadecyl-3-(3, 5^G 
t-butyl 4 hydi oxyphenyO propiortate. N and N*-hexa methylencbis (3 5 - G t-butyl-4-hy(^xy- 
hyck^fium thiw»er MAMIDOX 3 5-G t-butyl-4-hydro.Y-benzyl FOSUFONETO-dMrthyl ester, t. 
3, 5-trimethyl -2. 4. 6-^ (3. 5-G trbuty»-4-hydroxvt>enzyf) benzene. BisO. 5-G t-butyl-4- 
hyd^xybenzyl phosphontc acid ethyt) caksum. Trt»-(3. 5-G t-butyl-4-hy*-oxyb«r«yO 
bocyanurste. 2. 4-2. 4-scrow [(octytthio) methyl] o-cresoi N and N' bisl - ] [3-{3. 5-G t-butyl- 
4-hydroxypheny4} propionyl] hydrazine. A tris (2. 4-G t-fauthytphenyl) FOSU fight. 2-<5-methyt- 
2-hydroxyphenyO benzotriazoi. 2-{2-hydroxy-3 and 5-bi$(a^pha and alpha-tfimethylbcnzyl) 
phenyl]-2H-bcnzotriazol, 2-(3. 5-G t-butyl-2-hydroxyphcnyl) benzotriazol. 2-(3-t-butyl-5- 
methy*-2-hydroxyphenyl)-5-chlorobenzo triazole. 2-{3. 5-G t-buty»-2-hy*oxyphef»y0-5- 
^tlorobenzo triazole. 2-(3, 5-G t->amyl-2-hydroxyphenyl) benzotnazd. 2 -<2'- hydiroxy-5'-t-octyl 
phenyO- Benzotriazd. A condensate with a methyl- 3-[3-t-butyHS-(2H-benzotriazol-2-IRU)-4- 
hydroxyphenyl] propionste-polyethylene (lycol (molecular weight 300 ( about ]). A hyifcioxyphenyl 
benzotriazol derivative, a 2-<3. 5-G t-butyl-4-hydrDrybenzyO-2-n-butyl matonic-acid screw (1. 
2. 2. 6, and 6-pentamethyl-4-piperidyl). 2. 4-G t-buthylphenyl -3. 5-G fbutyl- 4 -hydroxy 
benzoate. etc are mentioned. 

[005^] If it says by the trade name. NQKURAKKU 200. NOKURAKKU M-17. NOKURAKKU SP 
NOKURAKKU SP-N. NOKURAKKU NS-5. NOKURAKKU NS-«. NOKURAKKU NS-30. 
NOKURAKKU 300. NOKURAKKU NS-7. NOKURAKKU OAH imU are the products made from the 
Ouchi Shtfiko Chemicd industry above). MARK AO-30. MARK AO-40 and MARK AO-SO. MARK 
AO-60 and MARK AO-616. MARK AO-635. MARK AO-658. MARK AO-80. MARK AO- 15. MARK 
AO-ia MARK 32a MARK AO-37 (sU are the products made from AOEKAAGASU chemistry 
above}. IRGANOX-245. IRGANOX-259. lRGANOX-565. IRGANOX-1010. IRGANOX-1024. 
{RGANOX-1035. IRGANOX-1076. IRGANOX-lOSl. IRGANOX-1098. IRGANOX-1222. IRGANOX- 
1330. IRGANOX-1425WL (aO are the Ca>a-Getsy Japan make above). Atthough SumiizerGM. 
SumSzerGA-80 (aH are the Sumitomo Chemical make above), etc. can be aktstrated. it is not 
limtted to these. 

[0059] Especially since an antioxidant may be used together with the Kght stabSzer mentioned 
later, and may demonstrate the effectiveness further by using together and especisUy its thermal 
resistance may irrvrove. it is desirable. Tinuvin C353. tinuvin B75 (aD are the CBw-Geigy Japan 
make above), etc. which have mixed an anti-oxidant and light stabilizer beforehand may be used. 
[0060] As for the amount of the antioxidant used, it is desirable that it is the range of 0.01 - 10 
weight section to the acrylic (meta) polymer tOO weight section. There is Bttte effectiveness of 
an improvement of weatherabKty under at the 0.01 weight section, and in 5 w eij^ t *a*a, there b 
no great Afference in effectiveness and it b economically (fisadvantageous for it 
[0061] Firthermore by this invention, the actuation descr^d below enables it to obtain more 
efficiently very little (meta) acrylic polymer of the content of a traruition metal complex. 
[2] In use this invention of an adsorbent, it is possible by adifing a synthetic hydrotalcite. 




an acryfio Cmeta) polymer sobtion to reduce the amount of transition metal complexes in an 
acryfic (meta} polymer s olution. An inorsanic system adsorbent and inorganic powder not only 
act as a co nden s ation nudeua of the transition metal complex which insokAaized. but can 

The thing which uses aluminum, magnesium. sXcoa 
c ombined independent or these b one of typical things 
example, ^icon <fioxide: — masnesiumr-oxide: — siica geh 
compound: hydrotalcite compound named gertericaOy 
such as clay system adsorbent: aluminum vlieate 
sSeate: activated-alumina: acid day. and activated 

[0069 Some sScon of a safeie add was permuted by akaninumi, and, as for dkanirawn ^cate. a 
pumice, fly asK a kaoGn. a bentonite. the aetivatftd day. ifiatomaceous eartK etc aro known. 
Also in thb. s pe ci fi c turfmen area b also brfe and composita aluminium mSeata haa the high 
ad so r pti on capacity force. Although KYO WORD 700 series (product made from consonance 
chemistry) etc b mentioned as synthetic akjminium sXcate. H b not necessar9y Bmited to those. 

[0063] A hytkotalcite compound some hyckoxyl croivs of the water hydroxide of dvalent metals 
(Mg2^. *ftr>2+. Fe2+. Co2+. nickd2+. Cu2+. 2n2* etcj and trivdont metds UkadnumS^^. Fe3*. 
Cr3». Co3*. bO*. etc), or said hydroxide a halogen — it exchanses fior anions, such as b <DP 
N=0010> N. N03-. C032-. S042-. Fe(CN)63-. CH3C02-. an oxalate ion. and safieylic-acid ion. 
Although the hyd^Aalcite thing which a divalent metd b Mg2'*-. and a trivalent metal b 
ahaninuma«>, and exchanged some hydroxyl p-oups for C032- among these b desirable, for 
example. KYO WORD 500 series and KYO WORD 1000 series (aO are the products made from 
Consonance Chemistry) are mentioned as synthetic compounds, it b not necessarfly Gmited to 
these. Moreover, the adsorbent which calcinates the above-mentioned hytkotaldtes and b 
obta»ied b also used suitably. Although the MgO-AK>3 system sofid sokrtion which calcinates 
the hydrotalcites whose divalent metd b Mg2-^. and whose trivalent metal b aluminum3-^. and b 
obtained also in it b desirable, for examde. KYO WORD 2000 (product made from Consonance 
Chemistry) b mentioned, it b not necessar^ Kmited to these. In thb invention, it classifies as 
hydrotafeites also about the burned product of hydrotalcites. The adsorbent illustrated above 
may be used alone, or may mix and use pkiraBty. 

[0064] Moreover, although the amowt of the adsorbent used b 0.1 - 10 weight section to the 
acryfic (meta) polymer 100 weight section, it b usuaDy desirable that it b 0.1 - 5 wdght section 
fi'om ecorwmicd efficiency and an actuation side. 

[3] in the su*iply purification process of oxygen, it is »Ho effective to supply oxygen at the time 
of heating of an acryfic (meta) polymer sokition. A transition metd complex tends 
[ comparatively ] to oxi<£ze. and generaDy. if a transition metal complex oxidizes, the sokibility 
over a solvent w3I faD. Therefore, an acryKc polymer with more few (meta) impurities can be 
obtained by supplying oxygen with heating of the aforementjoned polymer sdution and ad<fition 
of an adsof t^ent. 

[0065] kVxed gas with the inert gas represented as a source of oxygen by the dtrogen wfuch 
atgusted the oxygen dertsity tdtably beskles air can be used. In thb case, although oxygen will 
be mixed with an organic solvent, safety is securable by holding donwn an oxygen density to below 
the expk>sion Gmit. In addition to this as a source of oxygen of this irwention. a peroxide like a 
hytVogen peroxide and a fault so<Sum carbonate b usable similarly. 

[0066] the initid complement of oxygen — the md of the transition metab for oxidation — a 
number — receiving — it can specify — the md of transition metab — a number — receiving - 

- usually — oxygen atom criteria — a 0.01 to 5000 time md — desirable — a 0.1 to 10 time md 

— the oxygen of a md b used 0,1 to 5 times more preferably. 

[0067] As the oxygen supply approach, there b the approach of filing up th« gaseous-phase 
section of a mixing vessd in the example of mixed gas vnth nitrogen at ^*e time of polymer 
sokition heating, in thb case, although it may be cfifficult to supply the amount of need oxygen by 
one restoration actuation, it b pos$3>le to pemrtute mixed gas suitably in such a case, to 
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continue, and to continue oxklation treatment. Moreover, if the approach of making a polymer 
solution contaetaig by aeration before heating in adcfition to tiib. the approach of carrying out 
aeration just beftire solid Bquid separation, etc. are contacted before aoGd liquid separation, 
especbDy the other con s t ra in t w3l not have them. 

[0068] What is necessary b just to add in a polymer sokrtion in the idea accordng to this also in 
a hydrogen peroxide and a fault sotfum carbonate, the initid complement of a hy<frogen peroxide 
and a fodt so<Sum cartMnata — oxygen gaa — the same ~ the md of transition metab — a 
number — receiving — it can specify — the md of transition metals — a number — receivmg - 
- usually — oxygen atom criteria — a 0.1 to 100 time md — the hydrogen peroxide or fault 
so«fium carbonate of a md is used 0.1 to 10 times preferably. In addition, even if it uses oxygen / 
nitrogen mixed gas. an above-mentioned hyd^gen peroxide, and an above-me nt ioned fault 
aodium f»rbonate independerrtly. and uses together and uses them, they are not f»red about 
[4] The acryfic pdymer manufactured acconSng to an atomic migration racfieal polymerization 
about hak>gen radical removal functional-group conversion, etc (meta) has lab^e nMficals. such 
as a habgea at the end. A hatogen radeal causes cdoring or causes problems, such as 
deterioration of the quafity of the product by generating of a free acid etc.. and corrosion of a 
fedlity, in many eases. Then, desorbing a halogen with heating is mentioned aa the approac:h of 
the dehdogenation of an acryfic (meta) polymer. Although an elevated temperature b desird»le 
as processing temperature. 120 degrees C or more 250 degrees C or less 140 d^ees C or more 
250 dep'oes C or less are 250 degrees C or less above 190 degrees C especidly preferably more 
preferably preferably as a processing temperature requnrement. Especially the processirtg time b 
rK>t limited but can be heat-treated in dozens of hours from severd minutes. Moreover, the time 
amount which processing takes can be shortened by making processing temperature high. 
[0069] Ftrthermore. generally an acrylic^cid (meta) system (**) pdymer can contrd polymer 
de^dation by heating urxler antioxidant existerwe to the top where thermal resistance b higK 
Moreover. especbDy the existence of a solvent b not limited. 

[0070] rurthermore. although especblly the processing pressure force b not Brdted. 100 or less 
Torrs are 10 or ksss Torrs especblly preferably 20 or less Torrs more preferably preferably ( the 
heat-treatmem under reduced pressta-e b desirabb. and ]. Since it b easy to influence of 
renewal of a front face in processing carrying out heating under reduced pressure, it b desirabb 
to process in the state of the good renewal of a front face by stirring etc. 
[0071] 

[Example] Although a concrete example b shown below, thb invention b not Gmited to the 
following examda. The 'wdght section' and '% of the weight' are expressed the 'section' 
arKf %' among the following example and the example of a comparison, respectively. 
(Mdecuiar-weight-cSstrftNition measuremenO 'Nvnbcr average molecular weight' arMj 
'mdecdar weight <fi$trftiution (ratio of weight average molecular weight and number average 
molecular weighO' were computed among the following example by the standard polystyrene 
converting method for having used gd permeation chromatography (GPC). However, chiorofbrm 
was used as what was fined vo with polystyrene bridge forrnation gel as a GPC cokmn (shodex 
GPCK-804; Showa Denko K.K. make), and a GPC advent. 

[0072] ki adtfition. thb example ar>d the examde of a comparison are mainly estimating the 
thermal stabiKty of a pdymer with extent of change of the molecular weight (Sstrftiution heat- 
treatment before and after heat-treatment. If a polymer deteriorates by a dmerization reaction 
etc, the mdecubr wdght of a polymer stops gathering, and the vakM d mokecijiar weight 
cSstrSxition wiO become large as a rctsuh. 
(Examde 1 of manufacture) 

(Polymerization of acryfic-acid n-butyl. an ethyl acrylate. and acryfic-add 2-methoxy ethyl) 
CuBr (4.6 sections) end an acetonitrile (41.6 sections) were added to the reaction vessd with an 
agitator, and it stirred for 15 minutes at 65 degrees C under nitrogen-gas-atmosphere mir>d. 
Acryfic ester (100 sectiorxs) (the items are acryfic-acM n-butyl (27.6 sections), ethyl-acrybte 
(39.6 sections), ar>d acryfic-acid 2-methoxy ethyl (32.6 sections)). 2, and 5-dbromo acfipic-acid 
diethyl (13.0 sections) was added to this, and stirrirtg mixing was improved. Pentamethyl 
cfiethyler«etriamine (triamine is cdled henceforth) (0.09 sections) was added, and the 



polymerization was made to start. Acryfic ester (400 sections) (the items are acryfic-acid nr 
bu^ (111 sections), an ethyl acrylate (159 sections), af>d acryfic-acid 2-methoxy ethyl (130 
sections)) waa dropped continuously, carrying out heating stirring at 70 degreea C. Diddon 
addtion of the t ria idrie (0.84 sections) was carried out in the middle of <troppini g of acryfic ester. 
(Meta) When monomer c onv e r s ion reached to 96\ after devdatMaang a monomer and an 
acetonitr9a at 80 degrees C. 1. 7-OKUTA diene (119 sections), an acetonitrile (125 sections), 
and tri a min a (1.87 sections) were added, heating stirring was succeedingly carried out at 70 
depooa C. and the polymer sokition [1] which haa an alcenyl radical was obtained (alkeny) radical 
instaBaticn reaction to an acryfic polymer). The solution contairmg an atkenyl radcal ef>d polymer 
(polymer liTi was obtained by carrying out the Gttie sampfing of some polymer sdutions, adding 
and dUutihg 3 times as many toluene as thb with a vokane ratio to a polymer adution. and 
carrying out aoSd content a ** exception. For a polymer [11 rtumber average molecular weiiht b 
1H about the number of average dkenyl rsdbds with which 17596 and molocdar weight 
dstribution are t.1 1. and were mtrodbced into per polymer 1 molecule by GPC measurement 
(polystyrene conversion). They were 2.07 deces when asked by NMR analysis. 
(Example 2 of manufactia-e) 

(Polymerization of aerylicadd n-butyl. an ethyl acrylate. and acryfic-add 2-methoxy ethyl) 
CuBr (4.6 sectiorts) and an aeetodtrile (41.6 sections) were added to the reaction vessd with an 
agitator, and it stirred for 1 5 minutes at 65 degrees C under ratrogen-gas-atmosphero mind. 
Acryfic ester (100 sections) (the items are acrylic-aGid nr-butyl (27.6 sections), ethyi-acryfate 
(39.8 aections). and acryfic-acid 2-methoxy ethyl (32.6 sections)^ 2. and 5-dibromo adpic-acid 
dethyl (13.0 aections) vns added to this, artd stirririg mixing was improved. Pentamethyl 
dethylenetriarmne (triamine b called henceforth) (0.09 sections) waa added. ar¥l the 
polymerization was made to start. Acrylic ester (400 sections) (tho items are acryfic-acid n- 
bu^ (1 1 1 aectionsX an ethyl acrylate (159 sections), and acryfic-add 2-methoxy ethyl (1 30 
aections)) was dropped contirwjously. canrying out heating staring at 70 degrees C. Otviskm 
addftion of the triamine (0.84 sections) was carried out in the middle of (k'opping of acrylic ester. 
(Meta) When monomer conversion reached to 96V after devolatiSzing a ** monomer and an 
acetonitrile at 80 degrees C. 1. 7-OKUTA dene (119 sections), an acetonitrib (125 aectionsX 
and triamine (1.87 sections) were added, heating stirring was succeedirigly carried out at 70 
dep-ees C. and the mixture which has an alkenyf radical was obtained (dkenyl radcal nstaltetion 
reaction to an acryfic pdymer). 

(Rough **** removal of a polymerization catalyst) Heating devdatMzation of the acetonitrBe in 
mixture, unreacted 1. and the 7-OKUTA diene was carried out. and the remaining polymer 
s olution was diluted with toluene. The sokition which an insoluble polymerization catalyst b made 
to sediment with a centrifugal separator, removes, and contains an alkenyl end polymer (polymer 
[2]) was obtained. The adsorbent 4 section (KYO WORD 500 SH 2 section / KYO WORD 700SL 
2 section : both product made from Consonar>ce Chemistry) was added to the tokierw solution of 
a polymer [2] to the polymer [2] of the 100 sections, and heating stirring was carried out urnler 
oxygen and a nitrogen rdxed-gas ambient atmosphere. Insoluble matter was removed ar>d the 
polymer (pdymer [21) which has an alkenyl radcal by condensing a polymer sokition was 
obtainedL then — obtaining — having had — a polymer — [ — two — * — ^ — 1 80 — degree C — 
- 1 2 — an hour — stirring — while — heating — devdatifization (whenever [ reduced pressure ] 
10 or less torr) — having carried out — a thing — ( — a pdymer — [ — two — ' — ] — ] — 
having obtairted . The number average mdecubr weight of a pdymer \Zl was 16962. arxl 
molecular wdght dstribution were 1.1 S. The number of the alkenyl radcab introduced trrto per 
polymer 1 molecule was 1.0. 

(Examde 1) Acetonitrile [ in a polymer sdution [1] ], 1. sr>d 7-OKUTA der«e was evaporated by 
carrying out devotatffization processing of the polymer solution [l] obtained in the example 1 of 
marwifacture at 100 degrees C urnfer a vacuum cor¥iition. Then, it b 0.05 wdght ♦ » ♦ »»>»♦ to a 
polymer about IRU(«A NOx 1010 (C3>a-(3dgy Japan make) as an artti-oxklant after dissolving 
this polymer with the tokiene of that same weight and performing pressure filtration ur>der 
ftroasun 1 kgf/cm2. Furthermore. KYO WORD 500SH (product made from consortance 
cherdstry) and KYO WORD 700SL (product made from consonartce chemistry) were respectively 
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stirred in the lOOOmL autoclave to the polymer for 2 weifht »■*■* » *. the processinK Umperature 
of 150 degree* C. and processing-time 4 hours as an adsorbent. Then, it cooled radiatiortaOy 
until it became a room temperature, and the acrytie (meta) polymer was obtained from the 
fburKfing Kquid wwhich may have had pressure fBtration performed wider pressure 1 kgf/cm2 by 
dotilSns ofT toluene. As • result of performinc QPC measurement (polystyrene conversion) to 
the obtained polymer, number average molecular wei^it was 17572 and molecular weight 
distribution were 1.1 S. A result b shown in Table t. 

(Exan^e 2) Acetorwtrile [ in a polymer solution (1] 1 I . and 7-OKl/rA dwne was evaporated by 
carrying out devolatlKzation processing of the polymer solution (l] obtained in the example 1 of 
manufocture at 100 degrees C under a vacuum conditjorv Then, it is 0.05 weight •••••••• to a 

polymer about IRUGA NQx 1010 (Ciba-Ceigy Japan make) as an antr-ondant after dissolving 
this polymer with the toluerte of that same weight and performing pressure filtration under 
pressure 1 kgf/cm2. Furthermora KYO WORD 500SH (product made from consonance 
chemistry) and KYO WORD 700SL (product made from consonance chemistry) were respectively 
stirred in the lOCOmL autoclave to the polymer for 2 weight **♦**♦. the processing temperature 
of 1 80 degrees C. and processing-time 4 hours as an adsort>ent. Thenu it cooled radistionaDy 
LVTtd it became a room temperatix'e. and the acrylic (meta) polymer was obtained from the 
foun(£ng Squid which may have had pressi*"e fStration performed under ttnssuro 1 Kgf/ cm2 by 
dstilGf^ off toluene. As s result of performing GPC meas u rement (polystyrene conversion) to 
the obtained polymer, number average molecular weight was 17279 and molecular wevht 
(Sstrftution were 1.14. A result is shown in Table 1. 

(Example t of a comparisorO Seven weight sections and KYO WORD 700SL (product made from 
consonance cihemtstry) were stirred in the lOOmt autoclave to the polymer for 3 weight ******. 
the processing temperature of ISO dep-ees C. and process i n g -t i me 5 hours to the polymer [2'] 
of the 100 sections obtained in the example 2 of manufacture in KYO WORD 500SH (proAict 
made from consonance chemistry) as an adsort>ent. Then, after having coded ra<fiat!onal)y until 
it became a room temperature, and making it dissolve in toluene, the acrylic (meta) polymer was 
obtained by dstitting toluene out of the founding liquid which might t>e removed in insoluble 
matter. As a result of performing GPC measuremerrt (polystyrene conv er sion) to the obtained 
polymer, number average molecular weight was 20943 and molecular wei^ cfistrSmtion were 
1.75. A result is shown in Teble 1. 

(Exwt^e 2 of a corT^>arison) Three weight sections and KYO WORD 700SL (product made from 
cortsonance chemistry) were stirred in the lOCmL autoclave to the polymer for 10 weight 
***»♦♦. the processing temperature of 1 50 degrees C. ar^d proces si ng' t^ne 5 hours to the 
polymer [21 of the 100 sections obtained in the example 2 of manufacture in KYO WORD SOOSH 
(product made from consorwwe chemistry) as an adsorbent. Then, after having cooled 
racfiatiortaUy until it became a room temperature, and makirig it dissolve in toluene, the acryBc 
(meta) polymer was obtained by distilling toluene out of the foufKfing Bquid which might be 
removed in insoluble matter. As a result of performing GPC measwement (polystyrene 
conversion) to the obtained polymer, number average molecular weight was 25694 and molecular 
weight (fistribution were 2.9&. A result is shown in Table 1. 
(0073] 
(Table 1] 



and a vahie with big molecular weight distribution. When an antioxidant exists shows that thermal 



(Example 3) It is 1 weight ******** about IRUGA NOx 1010 (GBw-Geigy Japan make) as an 
anti-oxiflant to the polymer [2*} of the 100 sections obtained in the example 2 of manufacture. 
Three weight eeetiona and KYO WORD 700SL (product made from consonance chemistry) were 
stirred in the lOOmL sutocbve to the polymer for 10 wwght •*•»**. the processing temperature 
of ISO degrees C and processing-time 5 hours in KYO WORD SOOSH (product made from 
consonance chemistry) as an adsorbent. Then, after hawing cooled ra^tionaOy unta it became a 
room temperature, and makir« it <Sssolve in toluene, the acryfic (meU) polymer was obtained by 
dntiflht toluena out of the founcSng Bqiad wWch might be removed in insokMe matter. As a 
result of perfbrmmg GPC measurement (polystyrene conversion) to the obtained polymer. 
nuRte- average molecular weight was 16858 and molecular weight dwtribution were 1.18. A 
result is shewn in TaMa 2. 

(Exampla 3 of a comparison) Five wdght sections and KYO WORD 700SL (pnxkjet made from 
consonance c hemis t ry) were stirred in the lOQmL autoclave to the polymer for 5 weight 
the processimi temperature of ISO depees 0. and proces sa t g ti me 5 hours to the polymer [2*] 
of the 100 sections obtained in the example 2 of manufactura in KYO WORD SOOSH (product 
iiwde from consonance chemistry) as an adsorbent. Then, after having cooled racEstionally unti 
it became a room temperature, and makkig H ^olve in toluene, the aeryfie (meta) polymer was 
obtained by dbtilSng toluene out of the fowiding liquid which mi^ be removed in insohible 
matter. As a result of performing GPC measurement (polystyrene conversion) to the obtained 
polymer, nmhvr average molecular weight was 24742 and molecular weight <fistributien were 
2.58. A result b shown in Table 2. 

(Exanvie 4 of a comparison) tt stirred in the SOOmL eggplant flask under ar to the polymer (2*1 
obtained in the example 2 of manufacture for ttie processing temperature of 170 decrees C. and 
processmg-time 3 hours. As a resuK of per fo rming GPC measurement (polystyrene conver s ion) 
to the obtained polymer, molecular wei^ dtstrfttution were 3.29. A result b shown in Table 2. 
[0074] 
[Table 2] 
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hi the examples Z 3, and 4 of a comparison, existence of an antioxidant controlled molecular 
weight <fistribution or less to 1.5 in the example 3 in the same c u it diti en a by adtSng heating and 
an adsorbent to a polymer to increawhg. so that thermal stabiity cannot be held but molecular 
weight dbtribution exceed 1.5. 
[0075] 

[Effect of the bwention] According to thb invention, thermal and oxidation decradation can be 
controlled for processing of the acry&c system polymer manufactured using an atomic migration 
radk^l polymerization (metaX and simple processing can be performed 



rrranslation donej 



The number average molecular we^ht and molecular weight dntnbuUon of a polymer of examples 
1 and 2 were ck»e to the polymer before heat-treatment [a polymer (2l]- On the other hand, 
the polymer of the examples 1 and 2 of a comparison became number average motectiar weight 
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